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(54) BATTERY ELECTRODE AND BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode 
capable of reducing the internal short- circuiting by 
arranging a sheet type electrode made of a sheet type 
metallic foil current collector coated with an electrode 
binder, a lead to be connected to the exposed part of 
the current collector and an insulation tape positioned in 
such a state as clamped with the current collector and 
the lead. 

SOLUTION: The center part of a positive electrode lead 
8 is covered with an insulation tape 21 and, then, the 
exposed lower end 8a of the positive electrode lead 8 is 
welded to a positive electrode 3. Also, the exposed 
upper end 8b of the positive electrode lead 8 is welded 
to an explosion-proof valve body 9. Then, the flexible 
part 8c of the positive electrode lead 8 is bent, and a 
sealing body is coupled to a battery can. Furthermore, 
the insulation tape 21 is attached to the center part of 
the positive electrode lead 8 except for the lower end 8a 
and the upper end 8b thereof, and the positive electrode 

lead 8 is covered with the insulation tape 21 except for a connected part 8a with the positive 
electrode 3 and a connected part 8b with the explosion-proof valve body 9. Also, the insulation 
tape 21 has such a part as positioned in such a state as clamped with the positive electrode 3 
and the positive electrode lead 8. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electrode characterized by comprising the following for cells. 

A sheet like electrode which applies an electrode compound on a sheet shaped metal foil 

collector. 

A lead joined to an exposed part of this charge collector. 

Insulating tape located so that it may be inserted between a charge collector and a lead. 

[Claim 2]The electrode for cells according to claim 1, wherein this lead is covered with insulating 
tape except for a joined part with a metal part for connecting with a joined part and a terminal 
for cells with a charge collector. 

[Claim 3]The electrode for cells according to claim 1 or 2 having covered so that a lead might be 
rolled, having heat sealed the lapped part, and having closed this insulating tape. 
[Claim 4]The electrode for cells according to any one of claims 1 to 3, wherein this insulating 
tape has a binder. 

[Claim 5]The electrode for cells according to any one of claims 1 to 4, wherein heat pressing of 
this insulating tape is carried out to this lead. 

[Claim 6]The electrode for cells according to any one of claims 1 to 5 to which this insulating 
tape has a substrate and a binder, and a substrate is characterized by a binder being acrylic 
pressure sensitive adhesive including any one of polypropylene, polyphenylene SARUFARUDO, 
Kapton, and polyethylene. 

[Claim 7]An electrode group which winds an anode, a negative electrode, and a separator. 
A battery can which has a beading part for accommodating this electrode group. 
An obturation object for obturating this battery can. 

A positive electrode lead which connects this anode and this obturation object. 
It is the nonaqueous electrolyte secondary battery provided with the above, and is characterized 
by a beading part of this battery can and a portion of this positive electrode lead that counters 
being the curvature radii of 0.15-0.5 mm. 

[Claim 8]The nonaqueous electrolyte secondary battery according to claim 7, wherein this anode 
and this positive electrode lead are the electrodes for cells indicated to either of claims 1-6. 
[Claim 9]A manufacturing method of an electrode for cells characterized by comprising the 
following. 

A process of covering insulating tape to an electrode lead. 

A process of connecting this electrode lead to an electrode after that. 

[Claim 10]A manufacturing method of the electrode for cells according to claim 9 which heat 
seals winding and a lapped part for insulating tape so that a process of covering insulating tape 
to said electrode lead may enclose a center section except both ends of said electrode lead. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electrode for preventing especially the 
internal short circuit of a cell about the electrode which has the lead protected by the tape. 
[0002] 

[Description of the Prior Art]Since the anode and the negative electrode have countered via a 
separator about 30 micrometers thick, the cell using the electrode group wound spirally tends to 
cause an internal short circuit by the uneven part of an electrode. For this reason, sticking 
masking tape on the joined part of the electrode lead used as heights is carried out for some 
time. To the utility model publication before examination No. 204340 [ Showa 61 to ], and the 
common ones No. 14665 [ two to ], sticking masking tape on rear surface both sides of an 
electrode is indicated. A short circuit can be prevented also when the electrode of the direction 
to which masking tape is stuck on to the portion of the lead projected [ especially ] not only 
from an electrode but from the electrode with the common one No. 14665 [ two to ] t and the 
lead is not connected among different electrodes of the polarity which counters has projected 
rather than the electrode of the direction to which the lead is connected. 

[0003] However, when the lead part protected by the tape touched the electrolysis solution, and 
the binder of a tape deteriorated, the problem on which a tape separates had arisen. Since 
distance was between an electrode and the terminal area for cells, the problem of contacting a 
different electrode of a battery can or polarity also had the lead which electrically connects an 
electrode and the terminal area for cells. 
[0004] 

[Problem(s) to be Solved by the Invention]The technical problem of this invention is being in 
providing the electrode which can decrease the internal short circuit of a cell, and also providing 
the highly efficient rechargeable battery using this. 
[0005] 

[Means for Solving the Problem]A sheet like electrode in which the above-mentioned technical 
problem of this invention applies an electrode compound on a sheet shaped metal foil collector, 
It was solved by a nonaqueous electrolyte secondary battery using an electrode for cells and 
this having the insulating tape located so that it may be inserted between a lead joined to an 
exposed part of this charge collector, and a charge collector and a lead. 
[0006] 

[Embodiment of the Invention] 

** The electrode for cells having the insulating tape located so that it may be inserted between 
the sheet like electrode which applies an electrode compound on a sheet shaped metal foil 
collector, the lead joined to the exposed part of this charge collector, and a charge collector and 
a lead. 

[0007]** The electrode for cells given in the paragraph 1, wherein this lead is covered with 
insulating tape except for a joined part with the metal part for connecting with a joined part and 
the terminal for cells with a charge collector. 

[0008]** The paragraph 1 having covered so that a lead might be rolled, having heat sealed the 
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lapped part, and having closed this insulating tape, or the electrode for cells given in 2. 
[0009]** The electrode for cells given in either of the paragraphs 1-3, wherein this insulating 
tape has a binder. 

[0010]** The electrode for cells given in either of the paragraphs 1-4, wherein heat pressing of 
this insulating tape is carried out to this lead. 

[0011]** The electrode for cells given in either of the paragraphs 1-5 to which this insulating 
tape has a substrate and a binder, and a substrate is characterized by a binder being acrylic 
pressure sensitive adhesive including any one of polypropylene, polyphenylene SARUFARUDO, 
Kapton, and polyethylene. 

[0012]** The electrode group which winds an anode, a negative electrode, and a separator, and 
the battery can which has a beading part for accommodating this electrode group, A nonaqueous 
electrolyte secondary battery, wherein it is a nonaqueous electrolyte secondary battery which 
has a positive electrode lead which connects an obturation object, and this anode and this 
obturation object for obturating this battery can and the beading part of this battery can and the 
portion of this positive electrode lead that counters are the curvature radii of 0.15-0.5 mm. 
[0013]** A nonaqueous electrolyte secondary battery given in the paragraph 7, wherein this 
anode and this positive electrode lead are the electrodes for cells indicated to either of the 
paragraphs 1-6. 

[0014]** A manufacturing method of the electrode for cells including the process of covering 
insulating tape to an electrode lead, and the process of connecting this electrode lead to an 
electrode after that. 

[0015]The gestalt of the example of this invention is explained in full detail below. Drawing 2 is a 
sectional view of a cylinder type cell. The shape of a cell is applicable to both a cylinder and an 
angle. If a winding core is used as a cylinder form, a cylinder type cell can be manufactured, and 
if a winding core is made into a square shape, a square-shaped cell can be manufactured. A cell 
inserts in the battery can 1 the positive electrode sheet 3 and the negative electrode sheet 2 
which were wound with the separator 4, electrically connects the negative electrode sheet 2 
with the battery can 1 via the negative electrode lead 19, and pours in, obturates and forms an 
electrolysis solution. The cover-distributor end 13 serves as a positive pole terminal, and fits 
into the upper opening of the battery can 1 via the gasket 7. The positive electrode sheet 3 is 
electrically connected to the cover-distributor end 1 3 via the positive electrode lead 8, the 
explosion proof valve body 9, the current cutoff switch 10, and the right temperature coefficient 
resistance (henceforth PTC) ring 1 1 . 

[0016]The cover-distributor end 13, the PTC ring 1 1, the current cutoff switch 10, and the 
explosion proof valve body 9 pile up an obturation object sequentially from a top, and insertion 
support is carried out at the gasket 7. The cover-distributor end 13 is a surface exposed portion 
of a cell, and the explosion proof valve body 9 is the cell inside. The current cutoff switch 10 has 
the first flow object 10a, the second flow object 10b, and the insulating ring 10c. 
[0017]The electrode group 18 winds the positive electrode sheet 3 and the negative electrode 
sheet 2 on both sides of the separator 4 in between. The top electric insulating plate 6 is 
arranged between the electrode group 18 and explosion proof valve body 9. The top electric 
insulating plate 6 insulates the electrode group 18 and an obturation object, and it insulates the 
electrode group 18 and the battery can 1. The lower electric insulating plate 5 is arranged 
between the electrode group 1 8 and the battery can 1 , the electrode group 1 8 and the battery 
can 1 are insulated, and the electrode group 18 and the negative electrode lead 19 are insulated. 

[0018]The battery can 1 has the beading part 17 for obturating an obturation object. The beading 
part 1 7 is narrow in order to support the lower part of the gasket 7. Since the beading part 1 7 is 
narrow inside the cell, it needs to prevent contact with the beading part 17 and the positive 
electrode lead 8. It is necessary to prevent it from the bent part 8c of the positive electrode 
lead 8 sewing between the gasket 7 and the top electric insulating plates 6, and specifically 
contacting the beading part 17. Since it is connected to the negative electrode sheet 2 via the 
negative electrode lead 19, if the beading part 17 and a positive electrode lead contact, the 
accident of an internal short circuit will generate the beading part 17. In order to prevent such 
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an accident, the bent part 8c of the positive electrode lead 8 is covered with insulating tape. 
[001 9] Drawing 1 is a sectional view of the cell in which the positive electrode lead 8 and its 
circumference are shown. The positive electrode lead 8 is covered with the insulating tape 21. 
The A-A sectional view of drawing__1 Js shown in drawing 3 . The positive electrode lead 8 is rolled 
with the insulating tape 21, and the surface of the positive electrode lead 8 is covered with 
insulating tape. The insulating tape 21 and the positive electrode lead 8 are pasted up with heat 
pressing. The both ends 21a lapped and the insulating tape 21 wound around the positive 
electrode lead 8 is pasted up with the heat sink. As for the insulating tape 21, what consists of a 
substrate and a binder is preferred. 

[0020]In drawin g 1, a part of manufacturing process of a cell is explained. First, the insulating 
tape 21 is covered in the center section of the positive electrode lead 8. Then, the lower end 
part 8a which has exposed the positive electrode lead 8 is welded to the positive electrode 
sheet 3. Then, the upper bed part 8b which has exposed the positive electrode lead 8 is welded 
to the explosion proof valve body 9. Then, the bent part 8c of the positive electrode lead 8 is 
bent, and an obturation object is obturated to the battery can 1. The insulating tape 21 is 
covered by the center section except the lower end part 8a and the upper bed part 8b of the 
positive electrode lead 8. That is, the positive electrode lead 8 is covered with the insulating 
tape 21 into the portion except the joined part 8a with the positive electrode sheet 3, and the 
joined part 8b with the explosion proof valve body 9. The insulating tape 21 has a portion located 
so that it may be inserted between the positive electrode sheet 3 and the positive electrode 
lead 8. 

[0021]The bent part 8c of the positive electrode lead 8 has countered the beading part 17 
( drawing 2 ) of the battery can 1. As for the curvature radius of the bent part 8c, 0.15-0.5 mm is 
preferred, and it is preferred. [ of especially 0.2-0.4 mm ] 

[0022] Drawing 4 is a figure showing connection between the positive electrode sheet 3 and the 
positive electrode lead 8. The positive electrode sheet 3 applies positive electrode mixture to 
the part on a metal foil collector, and is dried and manufactured. The positive electrode sheet 3 
has the charge collector exposed part 3a and the positive electrode mixture application part 3b. 
The charge collector exposed part 3a is located in the end by the side of the center of the 
electrode group 18 ( drawing 2 ) among the positive electrode sheets 3. Length (longitudinal 
direction size of the positive electrode sheet 3) is L1 (for example, 30 mm), and the width of the 
direction which intersects perpendicularly with length of the charge collector exposed part 3a is 
L2 (for example, 56.0 mm). 

[0023]Length (size of the longitudinal direction of the positive electrode lead 8 and the cross 
direction of the positive electrode sheet 3) is L3 (for example, 71.4 mm), and the positive 
electrode lead 8 has the weld zone 8a and the weld zone 8b. The weld zone 8a is a portion by 
which the positive electrode lead 8 is welded to the charge collector exposed part 3a, and the 
size is 2 mm x 30 mm, for example. The weld zone 8b is a portion by which the positive electrode 
lead 8 is welded to an explosion proof valve body ( drawing 1 ). 

[0024]The positive electrode lead 8 is joined crosswise [ of the positive electrode sheet 3 ]. The 
lower end of the positive electrode lead 8 is established in the position of the length L5 (for 
example, 1 .5 mm) up from the lower end of the positive electrode sheet 3. The right end of the 
positive electrode lead 8 is provided at the position of length L6 (for example, 5 mm) on the left 
of the right end (end by the side of the center of the electrode group 1 8) of the positive 
electrode sheet 3. 

[0025]The insulating tape 21 is rolled between the weld zone 8a and the weld zone 8b among the 
positive electrode leads 8. The lower end of the insulating tape 21 is caudad established in the 
position of the length L4 (for example, 5 mm) from the upper bed of the positive electrode sheet 
3. The upper bed of the insulating tape 21 is provided in a downward position from the lower end 
of the weld zone 8b. The insulating tape 21 is located so that it may be inserted between the 
charge collector exposed part 3a and the positive electrode lead 8. 

[0026]The positive electrode sheet 3 can make a charge collector take out in the charge 
collector exposed part 3a by applying positive electrode mixture only to the positive electrode 
mixture application part 3b. After applying positive electrode mixture ail over a charge collector, 
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the positive electrode sheet 3 may be formed by exfoliating the electrode compound in the 
charge collector exposed part 3a. 

[0027]Although the specific example of composition was explained, the shape of the positive 
electrode lead 8 changes with shape of a cell, etc. In the cell of cylindrical or a square shape 
which winds a sheet shaped electrode and is used, thickness uses 0.05-0.3 mm and width uses a 
2-5-mm metal piece more preferably 1.5-10 mm 0.03-1 mm. 

[0028]It depends for the construction material of the positive electrode lead 8 on the kind of 
electrode collector to join. In the case of metallic foils, such as stainless steel, nickel, aluminum, 
titanium, and copper, a charge collector needs to choose a weldable quality as them. 
[0029]When a positive pole collector is aluminium foil, it is preferred that the positive electrode 
lead 8 is aluminum or an aluminum alloy. As for the aluminum content in aluminum or an 
aluminum alloy, it is preferred that they are not less than 99.3% and 99.99% or less. As content 
elements other than aluminum, silicon, iron, copper, manganese, magnesium, zinc, etc. can be 
mentioned. When a negative pole collector is copper foil, it is preferred that the negative 
electrode leads 19 are nickel or the steel materials which carried out the nickel plate, copper, 
and the copper which carried out the nickel plate. 

[0030]As construction material of the insulating tape 21, a substrate Polyamide, such as an 
aramid fiber, nylon, and Kapton, Polyolefines, such as polyimide, polypropylene, polyethylene, and 
ultra high molecular weight polyethylene, Teflon, a polyphenylene sulfide, polyethylene 
terephthalate (PET), Cloth, such as papers, such as polyester, such as polybutylene 
terephthalate (PBT), rigid polyvinyl chloride, vinyl, polyurethane, acrylic form, urethane foam, 
elastomer form, crepe paper, tissue paper, and flat-surface paper, a nonwoven fabric, glass 
fabrics, and alumina crossing, is preferred. Polypropylene, a polyphenylene sulfide, Kapton, and 
polyethylene are especially preferred. 

[0031 ]As a binder, a silicone series, acrylic, an epoxy system, and a rubber system are preferred, 
and especially acrylic is preferred. 

[0032]In these, the tape of acrylic [ substrate / binder / polypropylene, a polyphenylene sulfide, 
Kapton, polyethylene, and ] is preferred. 

[0033]As shown in drawing 2 , a nonaqueous electrolyte secondary battery inserts in the battery 
can 1 the electrode group 18 which laminated and wound the anode 3, the negative electrode 2, 
and the separator 4, welds the negative electrode lead 1 9 to the bottom of the battery can 1 , 
and it is obturated after pouring in an electrolysis solution and it creates it. The cap 13, PTC 
element 1 1 and the current cutoff switch 10 with which an obturation object serves as a positive 
pole terminal, and metallic explosion proof valve body 9 grade fit into the gasket 7. After 
inserting the rolled electrode group 18, since it fixes an obturation part, the battery can 1 which 
serves as a negative pole terminal forms the crevice 1 7 by beading. The positive electrode lead 8 
by which the end part was welded to the anode 3 carries out a welding flow with the obturation 
object which the other end electrically connects with the positive pole terminal 13. The 
obturation object joined to the positive electrode lead 8 is inserted in the upper part of the 
battery can 1, and is crimped. At this time, the different polar beading part 17 and the positive 
electrode lead 8 of the battery can 1 need not to contact and to have a moderate distance. 
Since the positive electrode lead 8 is covered with the insulating tape 21 even if the beading 
part 1 7 and the positive electrode lead 8 contact, an internal short circuit can be prevented. 
[0034]the steel board with which the battery can 1 performed the nickel plate as construction 
material, and a stainless steel plate (SUS304, SUS304L, and SUS304N.) It is SUS316, SUS316L, 
SUS430, SUS444 grade, the stainless steel plate (same as the above) that performed the nickel 
plate, aluminum or its alloy, nickel, titanium, and copper, and is round shape tubed, ellipse form 
tubed one, square tubed, and rectangle tubed as shape. Especially when the battery can 1 serves 
as a negative pole terminal, a stainless steel plate and the steel board which performed the 
nickel plate are preferred, and when the battery can 1 serves as a positive pole terminal, a 
stainless steel plate, aluminum, or its alloy is preferred. 

[0035]As construction material, they are olefin system polymer, fluorine system polymer, 
cellulose type polymer, polyimide, and polyamide, from organic solvent-proof nature and low- 
water-flow part permeability, the gasket 7 has preferred olefin system polymer, and especially its 
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polymer of a propylene subject is preferred. It is preferred that it is block copolymerization 
polymer of propylene and ethylene. 

[0036]Below, the cylindrical nonaqueous secondary battery which uses lithium as an active 
material is explained in full detail as one example. On a charge collector, positive electrode 
mixture or negative electrode mixture can be painted and fabricated, and right and the negative 
electrode used for a nonaqueous secondary battery can make it. A conducting agent, a binder, a 
dispersing agent, a filler, an ion conducting agent, a pressure enhancement agent, and various 
additive agents can be included in an anode or negative electrode mixture at each besides 
positive active material or a negative pole material, respectively. 

[0037]Be [ what is necessary / just although the active material in an anode can carry out 
insertion discharge of the light metal ], it is a lithium containing transition metal oxide preferably, 
Preferably Li x Co0 2 , Li x Ni0 2 , Li x Co a nickel 1 _ a 0 2 , Li x 0o b V 1 _ b O 2l Li x Co b Fe 1 _ b 0 2 , Li x Mn 2 0 4 , 

Li x Mn0 2 and Li x Mn 2 0 3 , Li x Mn b Co 2 _ b O z , Li x Mn b nickel 2 _ b 0 2 , They are Li x Mn b V 2 _ b O z and 

Li x Mn b Fe^ b O z (it is x= 0.05-1.2, a= 0.1 to 0.9, b= 0.8 to 0.98, and z= 1.5-5 here). 

[0038]the light metal hereafter said on these specifications — the [ periodic table ] — the [ 1A 
fellows (except for hydrogen), and ] — it is an element belonging to 2A fellows, and it is 
preferred that it is lithium, sodium, and potassium preferably and is especially lithium. 
[0039]although the negative pole material should just be what can carry out insertion discharge 
of the light metal — desirable — black lead (natural graphite.) an artificial graphite, vapor-phase- 
epitaxy black lead, corks (coal or petroleum system), and organic polymer fired material (resin of 
polyacrylonitrile, or textiles.) They are furan resin, cresol resin, phenol resin, MEZOFESU pitch 
fired material, a metallic oxide, metal chalcogenide, a lithium containing transition metal oxide, 
and chalcogenide. 

[0040]In particular, germanium, Sn, Pb, Bi, aluminum, Ga, Si, the oxide of Sb that is independent 
or consists of such combination, and chalcogenide are preferred. Especially the thing that made 
these add and make amorphous Si0 2 known as a meshes-of-a-net formation agent, B 2 0 3 , P 2 0 5 , 

aluminum 2 0 3 , V 2 0 5 , etc. is preferred. These may be the things of stoichiometric composition or 

may be nonstoichiometric compounds. 

[0041] Although the following can be mentioned as a desirable example of these compounds, it is 
not limited to these. 

[0042]GeO, Ge0 2 , SnO, Sn0 2 , SnSi0 3 , PbO, SiO, Sb 2 0 5 , Bi 2 0 3 , Li 2 Si0 3 , Li 4 Si 2 0 7 , Li 2 Ge0 3 , 
SnAI 0 4 B 0 5 P 0 5 K 01 O 3 65( SnAI 0 4 B 0 5 P 0 5 Cs 01 O 3 65 , SnAI Q 4 B Q 5 P Q 5 K Q lg ermanium 0 05 O 3 g5 , 

SnAI 0.4 B 0.5 P 0.5 K ai M %1 g ermanium 0.02°3.83' SnAI 0.4 B 0.4 P 0.4 Ba a08°3.28' 

SnAI 0.5 B 0.4 P 0.5 M S0.1 F 0.2°3.65' SnAI 0.4 B 0.5 P 0.5 Cs 0.1 M *0.1 F 0.2°3.65' 

SnB 0.5 P 0.5 Cs 0.05 M %05 F 0.1°3.03' Sn 1.1 aluminum 0.4 B 0.4 P 0.4 Ba 0.08°3.34' 
S ni 2 aluminum 0 5 B Q 3 P Q 4 Cs 0 2 0 3 5 , SnSi Q 5 aluminum 0 2 B Q A P Q A Mg Q A 0 2 g , 

SnSi 05 aluminum 03 B 04 P 05 O 430 , SnSi Q 6 aluminum 0 t B 0 A P Q A Ba 02 O 2Q5 , 

SnSi Q 6 aluminum 0 4 B Q 2 Mg Q ^ 0 3 2 , Sn Q 9 Mn Q 3 B Q 4 P Q 4 Ca Q A Rb Q A 0 £ 95 , 

Sn 0.9 Fe 0.3 B 0.4 P 0.4 Ca 0.1 Rb 0.1°2.95' Sn 0.3 germanium 0.7 Ba 0.1 P 0.9°3.35' The ne g ative P ole material 
can insert and use a light metal, especially lithium for Sn 09 Mn 0 ^Mg 0 ^Pq9^3 35 anc ' an 
Sn 02 Mn 08 Mg 01 P 09 O 335 pan. The insertion method of lithium has electrochemical and the 
preferred chemical and thermal method. 

[0043]The lithium insertion amount to a negative pole material is easy to be until it approximates 
it to the deposition potential of lithium, but it is desirable. [ 50-700 mol% per above-mentioned 
desirable negative pole material of] 100-600-mol % is especially preferred. 

[0044]The conducting agents in an anode and a negative electrode are graphite, acetylene black, 
carbon black, Ketchen black, carbon fiber and a metal powder, and a metal fiber and a 
polyphenylene derivative, and especially their graphite and acetylene black are preferred. 
[0045]The binder in an anode and a negative electrode Polyacrylic acid, carboxymethyl cellulose, 
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Polytetrafluoroethylene, polyvinylidene fluoride, polyvinyl alcohol, Starch, regenerated cellulose, 
diacetyl cellulose, hydroxypropylcelluiose, Polyvinylchloride, a polyvinyl pyrrolidone, polyethylene, 
polypropylene, SBR (styrene-butadiene-rubber), an ethylene-propylene-diene ternary 
polymerization object (EPDM:ethylene-propylene-diene methylene linkage), It is sulfonation 
EPDM, fluorocarbon rubber, polybutadiene, and polyethylene oxide, and polyacrylic acid, 
carboxymethyl cellulose, polytetrafluoroethylene, and polyvinylidene fluoride are especially 
preferred. These are more preferred when grain size uses it as 1 micron or less of moisture 
powder latex. 

[0046]To an anode, as construction material, the base material, i.e., the charge collector, of an 
anode and a negative electrode, aluminum, It is stainless steel, nickel, titanium, or these alloys, 
and is copper, stainless steel, nickel, titanium, or these alloys at a negative electrode, and they 
are foil, an expanded metal, a punching metal, and a wire gauze as a gestalt. In particular, to an 
anode, copper foil is [ aluminium foil and a negative electrode ] preferred. 

[0047]Next, elements other than an electrode are explained among the cells shown in drawing 2. 
The separator 4 has the large degree of ion permeation, to have a predetermined mechanical 
strength, and what is necessary is just an insulating thin film, and as construction material, Olefin 
system polymer, fluorine system polymer, cellulose type polymer, polyimide, nylon, glass fiber, 
and an alumina fiber are used, and a nonwoven fabric, textile fabrics, and a microporous film are 
used as a gestalt. In particular, as construction material, the mixture of polypropylene, 
polyethylene, polypropylene, the mixture of polyethylene and polypropylene, and Teflon and the 
mixture of polyethylene and Teflon are preferred, and what is a microporous film as a gestalt is 
preferred. In particular, the 5-50-micrometer-thick microporous film whose aperture is 0.01-1 
micrometer is preferred. 

[0048]An electrolysis solution as an organic solvent Propylene carbonate, ethylene carbonate, 
Butylene carbonate, dimethyl carbonate, diethyl carbonate, 1 ,2-dimethoxyethane, gamma- 
butyrolactone, a tetrahydrofuran, 2-methyltetrahydrofuran, dimethyl SUFOKISHIDO, dioxolane, 
1,3-dioxolane, a formamide, dimethylformamide, nitromethane, Acetonitrile, methyl formate, 
methyl acetate, methyl propionate, phosphoric acid triester, Trimethoxy methane, a dioxolane 
derivative, sulfolane, 3-methyl-2-oxazolidinone, As a propylene carbonate derivative, a 
tetrahydro derivative, diethylether, the thing that mixed at least one or more sorts of 1 ,3- 
propane Salton, and an electrolyte, LiCI0 4 , LiBF 4 , LiPFg, LiCF 3 S0 3 , LiCF 3 C0 2 , LiAsFg, LiSbFg, 

LiB 10 Cl 10 , low-grade aliphatic-carboxylic-acid lithium, LiAICI 4 , LiCI, LiBr, Lil, chloroboranelithium, 

What dissolved one or more sorts of salts of 4 phenyl lithium borate is preferred. To a mixed 
solvent with propylene carbonate or ethylene carbonate, 1 and 2-dimethoxyethane and/, or 
diethyl carbonate, especially LiCF 3 S0 3 , What dissolved LiCI0 4 , LiBF 4 and/, or LiPFg is preferred, 

and it is preferred that ethylene carbonate and LiPFg are included especially at least. 

[0049]A cell is covered with a sheathing material if needed. As a sheathing material, there are 
heat-shrinkable tubing, adhesive tape, a metallic film, paper, cloth, a paint, a plastic case, etc. 
The portion of the exterior discolored with heat in part at least is provided, and it may be made 
for a heat history in use to be known. 

[0050] A cell constructs two or more in series and/or in parallel if needed, and is stored by the 
battery pack. A safety circuit (circuit with the function which intercepts current if the voltage of 
each cell and/or the whole cell group, temperature, current, etc, are monitored and it is required) 
besides safety elements, such as a right temperature coefficient resistor, a thermal cutout, a 
fuse, and/or a current cutoff element, may be established in a battery pack. The anode of each 
cell and a negative pole terminal, the whole cell group and the temperature detection terminals 
of each cell, the current detection terminal of the whole cell group, etc. can also be provided in a 
battery pack as an external terminal in addition to the anode and negative pole terminal of the 
whole cell group. Voltage conversion circuits (DC-DC converter etc.) may be built in a battery 
pack. It may fix by welding a lead board, and connection of each cell may be fixed so that it can 
detach and attach easily with a socket etc. Display functions, such as battery remaining 
capacity, existence of charge, and a use count, may be provided in a battery pack. 
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[0051 ]A cell is used for various apparatus. Especially A video movie, a portable videocassette 
recorder with a built-in monitor, a movie camera with a built-in monitor, It is preferred to be 
used for a compact camera, a single-lens reflex camera, a disposable camera, a disposable 
camera, a notebook sized personal computer, a note type word processor, an electronic 
notebook, a cellular phone, a cordless telephone, a mustached camber, a power tool, an electric 
mixer, a car, etc. 
[0052] 

[Example]Although an example is given to below and this invention is explained in more detail, 
unless the main point of an invention is exceeded, this invention is not limited to an example. 
[0053](Production of a positive electrode sheet) As a positive electrode material, LiCo0 2 92.71 % 

of the weight, Sodium bicarbonate 3.26% of the weight for acetylene black 0.93 % of the weight, 
The copolymer of the ethylhexyl acrylate and acrylic acid which carry out polyvinylidene fluoride 
1% of the weight, and furthermore make ethylhexyl acrylate a subject as binders was thrown in 
for carboxymethyl cellulose 0.44% of the weight 1.66% of the weight, water was kneaded as a 
medium, and the slurry was obtained. The obtained slurry was applied to both sides of 20- 
micrometer-thick aluminium foil (charge collector), it dried, and the positive electrode sheet 
whose thickness except a charge collector is 270 micrometers was produced. At this time, the 
length of the portion to which the slurry was applied carried out intermittent spreading so that 
the length of 403 mm and a charge collector exposed part might be set to 33 mm. The thickness 
of the portion to which the positive electrode sheet was applied with the after-desiccation roll 
press machine compressed to 190 micrometers, carried out the slit to 56 mm in width, and 
produced the positive electrode sheet of long rolled form. 

[0054]As shown in drawing 4, ultrasonic welding of the positive electrode lead 8 made from 
aluminum 100 micrometers in thickness, 4 mm in width, and 71.4 mm in length was carried out to 
the charge collector exposed part 3a of the positive electrode sheet 3 at 40 kHz. The positive 
electrode lead 8 covered the portion (15 mm) except the weld zone 8a (49.5 mm) with the 
positive electrode sheet 3, and the weld zone 8b (6.9 mm) with an obturation object with the 
insulating tape 21 beforehand. The substrates were [ polyethylene and a binder ] acrylic, and 
using the 9-mm-wide thing, the insulating tape 21 was wound around the positive electrode lead 
8 about, and heat sealed 0.5 mm of lapped parts of the end 21a ( drawing 3 ) at about 200 **. The 
covering surface of the lead was stuck by pressure by about 100 ** heating roller. 
[0055]Welding of the positive electrode lead 8 to the positive electrode sheet 3 installed the 
positive electrode lead 8 in the position (the end of the cross direction of a charge collector to 8 
mm and L5=1.5mm) from the slurry spreading end of the long shape positive electrode sheet 3, 
and welded it using the phon with a 2-mm length [ in width ] of 30 mm. It judged in the L1=30mm 
position from the slurry spreading end of the after-welding long shape positive electrode sheet 3, 
and a positive electrode sheet (C-1) 436 mm in length was produced. 

[0056](Production of a negative electrode sheet) SnB 05 P Q5 O 3 as a negative pole material 77.5 % 

of the weight, Scaly graphite was thrown in for acetic acid lithium 17.01% of the weight, 3.78 % of 
the weight and carboxymethyl cellulose were supplied for poly fluoridation kinky thread NIDEN 
0.77% of the weight as 0.94 % of the weight and also a binder, water was kneaded as a medium, 
and the slurry for negative electrodes was produced. This slurry was applied to 1 8-micrometer- 
thick copper foil (charge collector) both sides by the extrusion method, and it dried. The 
thickness of the negative electrode after 500 mm and desiccation of the application width of the 
obtained negative electrode was 90 micrometers except for the charge collector. Then, 
compression molding of the thickness of the negative electrode except a charge collector was 
carried out to 78 micrometers with the roll press machine. Intermittent spreading was carried out 
and the negative electrode was made so that 3 mm of head side edge parts and 1 5 mm of rear 
end parts in case 461 mm and width wind 57.5 mm in an overall length might turn into a charge 
collector exposed part. Ultrasonic welding of the negative electrode lead 19 made from nickel 
was carried out to the charge collector exposed part of the rear end part. 
[0057]As the separator 4, the sheet which judged the fine porous membrane made from 
polyethylene in 60.5 mm in width and length of 520 mm was prepared. 
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[0058](Assembly of a cylinder cell) Indirect desulfurization water desiccation of the above- 
mentioned negative electrode sheet 2 and the positive electrode sheet 3 was carried out in dry 
air not more than dew point-40 ** for 230 ** 30 minutes. It laminated in order of the positive 
electrode sheet 3 dried [ drying ], the fine porosity polyethylene film separator, the negative 
electrode sheet 2 dried [ drying ], and the separator 4, this was involved in, and it wound spirally 
by the opportunity. It stored to the iron closed-end cylinder type battery can 1 which performed 
the nickel plate which serves this winding body 18 as a negative pole terminal. After inserting the 
top electric insulating plate 6 in the battery can 1, beading of the battery can 1 was carried out, 
and the slot 17 was attached. Then, per I., 0.1 mol was contained and the electrolyte in which a 
solvent consists LiPFg and LiBF 4 of 0.9 and mixed liquor which is 2:2:6 respectively in the 

capacity factor of ethylene carbonate, butylene carbonate, and dimethyl carbonate was poured 
into the battery can 1 . 

[0059]Next, the insulating cover of the dished explosion proof valve body 9 by which welding 
plates were welded to the gasket 7 made from polypropylene which plastered with the sealing 
compound outside on the undersurface, and the explosion proof valve body 9, the current cutoff 
switch 10, the PTC ring 1 1, and the obturation object that fitted in in order of the positive pole 
terminal cap 13 were assembled. Then, the welding plates and the positive electrode lead 8 of 
this obturation object were welded. The positive electrode lead 8 is bent using the bending tip 
guide whose curvature radius at a tip is 0.25 mm, and it was made for the curvature radius of the 
lead 8 after crimping to be set to 0.3 mm. The obturation object was inserted in the opening of 
the battery can 1, it crimped and the cylindrical cell (D-1) was produced. 

[0060]In the positive electrode lead 8, the coating end part 21a of the insulating tape 21 was not 
heat sealed, but the positive electrode sheet C~2 as well as the positive electrode sheet C-1 
was made except it. Except that the portion to which 6 mm (lapped part with an anode) does not 
lap with L4=5mm and an anode in the length of the insulating tape 21 set to 1 mm, the positive 
electrode sheet C-3 was made like C-1. The positive electrode lead 8 was bent keenly and the 
positive electrode sheet C-4 and C5 were produced, respectively so that the curvature radius of 
the positive electrode lead 8 might be set to 0.1 mm by C-1 and C3. D-5 was made from these 
positive electrode sheets C-2 from the cell D-2 like the cell D-1 using C-5, respectively. 
[0061]After producing each of these 5000 cells at a time and saving for two days at 105 **, it 
decomposed with the number of the short-circuited cell, and the number of peeling of the 
insulating tape 21 of the positive electrode lead 8 was counted. It uses 100 pieces at a time, and 
decomposition is the following table, respectively. The result of [Table 1] was obtained. 
[0062] 
[Table 1] 



mats-** 






D- 1 


0/5 0 0 0 


0/10 0 


D-2 


0/5 0 0 0 


1 0/1 0 0 


D- 3 


3/5 0 0 0 


0/1 0 0 


D-4 


1/5 0 0 0 


0/1 0 0 


D- 5 


6/5 0 0 0 


0/10 0 



[0063]From the result of [Table 1], peeling of the insulating tape 21 of the positive electrode 
lead 8 did not produce the cell D-1, D-3, D~4, and D-5. Si nee the cell D— 2 did not heat seal the 
coating end part 21a of the insulating tape 21, the insulating tape 21 has separated in ten cells. If 
the coating end part 21a of the insulating tape 21 is heat sealed, since the insulating tape 21 
becomes difficult to separate, it is desirable like the cell D-1 and D~3 to D-5. 
[0064]Since the cell D-3 and D-5 had the length of the insulating tape 21 as short as 6 mm, the 
cell which has carried out the internal short circuit produced them. Like the cell D-1, D-2, and 
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D-4, if the portion (15 mm) except the weld zone 8a and the weld zone 8b of the insulating tape 
21 is covered with the long insulating tape 21, since an internal short circuit can be prevented, it 
is desirable. 

[0065]That in which the curvature radius of the positive electrode lead 8 has carried out the 
internal short circuit to the sake too small with 0.1 mm produced the cell D-4 and D-5. When a 
curvature radius is small, the lead 8 may be put between the height of the top electric insulating 
plate 6, and the lower part of the gasket 7, and an obturation object may be closed to the 
battery can 1. In this case, the lead 8 will break. The lead 8 which broke contacts the beading 
part 17 of the battery can 1 with the size, and becomes easy to produce an internal short circuit. 
Since the cell D-1 and D-3 had the curvature radius of the positive electrode lead 8 as large as 
0.3 mm, compared with the cell D-4 and D-5, what carried out the internal short circuit was little 
respectively. As for the curvature radius of the positive electrode lead 8, 0.15-0.5 mm is 
preferred. 
[0066] 

[Effect of the Invention]In this invention, insulating tape is provided so that it may be caught 
between a charge collector and a lead. 

Therefore, the internal short circuit of a cell can be prevented. 



[Translation done.] 
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■tf*>ry V 7(d«-a-$ttfct©T-fe5o aWF-Srfcfc 

5«»ffii«, #nittii#i smitt, £tp*p£- 

@^1-^fci6t'-7 f ^>^tc4i9iaSl5l 7*r»*i-5. 
-*»«S3Ett3fc»BfS*ufcjE«y-K8l4, fittHS 
iSCfi 3 l:«ftft£*HK1-S#nttfc!fttt*a 
jEtty-K8fcg^-$Hfc»Pflc»4«ftftlO± 
at#A*ix*^^ fetus. ^©a#, JI«2CttoWfa 
6l©f-f>f y^SSl 7 tjE«y-K8 tfigStttT 
!4*feT, a«©EK**ri-5wtiS!EJ.S-C*)5. fct 
X, t'-x 4 >^SB 1 7 t ]EH y - K 8 1 4S«j*Ut t 
LTfc, iEliy- K8li^X-7"2 lfSS^T^ 
SWT, rt»S»*BSJhi-5r.4:iSt?*5 0 
[0 0 3 4] UWit LT, =y^?* 

4rJfitfc«fcffl«, ^x^U^ggffi (SUS 3 0 4, SU 
S 3 0 4 L, SUS 3 0 4N, SUS316, SUS3 
16 L, SUS430, SUS44 4^) , -ytrfr* 
?*&MLtzX : r>l'Xm& (l^±) , 7fri-$J*£ 

t, KR»tt«, «rn»tt*f, jE*j^ffitt, 

[0 0 3 5] ^-iry h 7(4, WWi: LT, *V7 4 V 
*^y-7-, 7y**#!)T- l -fcA-n-^jtfy^ 

-, * y -r $ k, 4< y 7 5 KTfc o , fmnitttAv 

®7jc^Siitt7)^fe, tl'7^y|iJf!)-7-iijf4l / < 1 

[0 0 3 6] LTWTTI4, y ^<7 

+ SP3«S©**^ft««LtoV^T^iB+4. 

«atfflvfeix5jE-ftaii±, IE1i-a•^Jfe5v^(iA^i-^ 
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[0 0 3 7] jEtt*0>ffittjrtt, «AJRSrffASfeW-t?# 

*i*fe*T*9, Sld#£L<«:L i , C0O2 , Li 
x N i O2 , L i 1 C Oa N i w O2 , L i, Co b 
Vi-b Oi s Li, Cob Fen Oz % L i, Mn: 
0< , L ii MnOz „ L i, Mn2 Os , Li. Mn 
b C 02-b Oz „ Li, Mnb N i 2-b O, N L i« M 
nb V 2 -b Oz , Lix Mnb Fen O* (wHTx 
= 0. 05-1. 2, a = 0. 1-0. 9, b = 0. 8 
-0. 9 8, z = 1 . 5-5) T?fc5 e 
[0 0 3 8] filT, *^ittf 5 S&JS fc (is 3W» 
m%iAM (**£!&<) RlWS2A«KJBi-5S»-e 

fco, #*L<r±y^*A, i-h]) #y ^Atfc 
[0039] ^Stffin ttAJUfcfliAJfcm-etsto 

ft, «ffiric**ft) , (5Rtfctt5»») , 

fig) , ^/7x^fyfftj**, &*Btfb», &Jg# 

y-^-r Kr*>5. 

[0 04 0] Wt, G e , S n % P b , B i s A 1 , G 

K##*LV\ JEfc, djtfe 
fc*HB»JoR*lfc tt^tntl^S i O2 N B 2 0 3 , 
P2 Os , A 1 2 Os N V 2 Os 4 4f*rlP*.T#*Kft 

[0 04 1] rixb©ft-fr*^>»4LV^ftli:LT£lT^ 

[0 04 2] GeO, G e O2 \ SnO, S n O2 . S 
n S i Oa , PbO, S i O, S b 2 Os , Bi 2 O 
3 % Li 2 SiOs , L i< Si 2 Ot „ Li 2 GeO 
3 x SnAlo.4 B0.5 Po.s Kg.. O3.6S , SnAl 
0.4 Bd.5 Po.s C s 0. t O3. 65 s S n A 1 0.1 Bo. 5 
Po.s Ko.j G e 0.0s O3.85 , S n A I 0 .a Bo.s Po. 
5 Kd. i Mgo.i G e 0.02 Oim , S n A 1 0.4 Bo. 4 
Po.4 Bao.oB O3.28 , SnAl 0.5 Bo.< Po.s Mg 
0.1 F0.2 O3.65 , S n A 1 0.4 Bo.t Pes C s d. 1 



Mg 


0. 1 F 0. 2 


O3.65 , S n 


Bo.B Pfl.5 


C s 0.0s M g 


0. OS 


F0.1 O 


3. 03 x S n 1. 1 


A 1 0.4 B 


0 . < P 0. 4 B a 


0. 08 


O3.34 , 


S n 1.2 A 1 o.s 


B0.3 P 


0. A C S 0.2 O 


3.5 


, SnS 


i O.S A 1 0.2 


B 0. 1 P 0. 1 


Mgo.i O 


18 


, SnS 


i o.s A 1 0.3 


B0.4 P0.5 


O<.3o % S n 


S i 


0.6 A 1 


0 1 B 0. 1 P 0, 1 


B a 0. 2 


0 2 .9s s SnS 


i 06 


A 1 0.4 


B0.2 Mgo.i 


O3.2 , 


S no. s Mn 



(5) 1 0- 3 0 2 7 5 1 

8 



0.3 B 0. 4 


Po.< 


C a 0. l 


R b 0.1 


O 2. 95 » S n 0. 9 


e 0.3 Bo. 4 


Pm 


C a 0. 1 


R b 0.1 


Oz9s , S n 


G e 0. 7 B 


a 0. i 


P0.9 O 


3. 35 , S 


n 0. 9 M n d. 1 


0. 1 P 0. 9 


O3.35 


, S n 0.2 


Mno.8 


Mg0.l Po.9 



[0 0 4 3] -kmun^- <oy ^A^Ain, y^A 

10 mW&%tz9 5 0~7 0 0*/U%as#*UV\ ttfclO 
0~6 0 o*/v%$w$.i,\,\ 

[0044] jEmRxf&m<p<DmnMi*. fyyyj 

[0 04 5] jBK&lVAttfOlfrjtfflti. *'D7^ !!/!' 

*^#af^fA^/m- /K!)7h77;i-to 
a:^v>-, #y y-yit^-^fy, *'!)^/U7^- 
20 /K 3B$h fftfe^n-*, ^Tirx/Mr^n-;*, t 
Kndf->7"n fcVHrA-n — * x #y t'=/u^ n y h\ *° 

SBR (styrene— butadiene — rub 
ber) , 3L=f-U>-7u t°U>-i?^^=7i&m-£-# 
(EPDM: e thy 1 ene — propy 1 ene — 
diene methylene linkage), 

y ifv-yt^i'KtfeD, itt'/tfy y^ugt 
30 ^y 7y^bf=yx^^»*Lv\ rtvbii, 

[0 04 6] jE«ao«Afli©i#*ft:apt>||«flc|4, »K 
/i', x?v x *fcttc*ife©^4k-C*>9, AHlciiii, 
T*>5, »ltUli, IS, K**^, /<y 

40 [0 0 4 7] El 2 (C^i-ajfeCD 5 t>*tt£/tfi.©5 

^^tftpj-r^o -fe/<u— ^4(4, w*vaii**j*t 
ttT, ^yynfuy, spifi/x TKyyofu 

>i^y ifu^Wg^. #!)7"nt'i/yi77py 
*'!lxf i/yt77pyol^W^L 
50 <, Ji^lii LT»7Ltt7-fyUi».Tfo5tC0^&*tl/\ 
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0 . 0 1 ~ 1 u m, 5 ~ 5 0 » m© 

[0 0 4 8] Sfl?Mf4, t«IiLT/atVy*- 
k 5?*77H&-#*-k SfccTvU*— k 
7th'D77>, 2-^fvUx h7 t 

^u^^^-^^k, ^t*y?^, 1, 3-my5 

Tt-nFnIift:, v?3i^/kji— xA\ 1. 3-7°p 

y<>-f^Y^n^t£< fcfc laRhSriB-a-Lfci©, i 

feSfl?KtLT, LiCIO, , LiBF. , LiPF 
■ , L i CFi SO! , LiCFs CO: , LiAsF 
s , L i SbFs , LiB,. CI,,, IkfflfetiiMjJ frit 
>-i!)f !7A, LiAlCl< , L i C 1 , LiBr, 
L i K ?PO-l?7^!)f i'A, B7i-/u*i?K!Jf 20 

1, v;&tf/fc3VM4^3vl';&- 
JK^— V tWfi-§-$&KfcL i CFs SOi , LiCIO 
. , LiBF, , RXJ/h^^±L i PF, 5r^Lfc 

FHiPF, Sr-^i>wt^»*LV\ 
[0 0 4 9] «*Ht^*CKi:T«Sa"Ci»Sil5. 
JHBfiLTHU SKrtJUt^a-^ i«7 
^M, jBPK ■fyT.f-y^ T- *m>hZ>o 30 

[0050] nm*&m\zi&txfe&.**:miRv/*. 

-U £*fcfem***^3«ffi&*rl-|lli&) trRrt 

LXWcVZ^t fcT'#3 0 
•7?^fi, «EEXHU§IK (DC-DC^y/W?) «r 

ft*©**, ttffliilft«0«ftie*R 

[0 0 5 1 ] m»tt«*fc«8fc«ffl3;h,3. f 
r^-t'-, ^-^-rtlMSt'ftr^, 50 



1 0-3 0 2 7 5 1 
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[0 0 5 2] 

[0 0 5 3] (3ES^- h <D{m) ^MttUt L-T, L 
iCoO. £9 2. 7 1tt% T±i-^yzfy y 9 *. 
3. 2 611%, h!J=.? A £0. 93SJ: 

%, £ E>Ktfctffl t LT/Ky t'- y 7^7 o y-i K£ 1 

1. 6 6fi*%, 7J/l'*>ixy^/U-fe'^n — ^.£0. 4 
4ll%fiAL, **r«tfrtLriB»LT^9y-S:# 
fc„ ffititltz?.7 2 0 ^m©7^5xi)^ 

2 7 0jtm©jElI->- hSrf^KLfc. r©Bf, X7!)- 

fi$^5 3 3 mm t #5 «fc ? (iFfl^^*£ L7c c 3E*S'- 

^19 0 Atm^T'JE^L, 4@ 5 6mm|CJA Dyf LT* 

[0 0 5 4] H!4lC^i-j; 51', ^1 0 0 urn, ts4 
mm, fi^71. 4mm©T^5 — 57AiK©iESy — K 
8 £lEffi->- h 3 ©*«frlifcBlF|5 3at40kHzfg 
ES y - K 8 Ht^fejEffi^- h 3 i: roS 
^gP8a (4 9. 5mm) SU?WO*t©^§S8 b 

(6. 9mm) £^V>fc^ (15mm) £, 

/2itsatfc 0 ^X-7°2 1 lis^^y^^u 

iEffiy- K8(C#tlHL, ffigP21a (0 3) ©m/ii? 
§5^0. 5mmirl52 0 Otft- h'>—^Ltz c y- 
K©*«S5f4#Sll 0 OtOt- hB-y-T-J±#Lfc«, 
[0 0 5 5] ES^- h 3^©lEtty-K8©»»tt % 
S^jE^y- h 3 WX 7 U -MS^t. 8 mm, AS 
ft^S#lR)£>*aW>bL 5= 1. 5mm©{iLg(CIEliy 
— K8Sr|SgL, IS2mmI$ 3 0mm»*-y?riV^ 

JgA>?)Ll = 3 0mm©ttI-p»BfU ft$4 3 6mm 
©Effiv— h (C-l) fcfEBLfc. 
[0 0 5 6] (Att^- h ©ff») Ikmtmt LXSn 
B.. s P..6 O s £7 7. 5**%, SWNfcmttSrl 
7. 0 111%, Si!lfa|>A^0. 9 411%, S 
tcif£*gij£ LTTKy 7s/{tt*y =7^1:3. 7 8fi*% 
^«tt/*^*'^r->7'^/l'-fe7Pn-^.£0. 7 7S1%S 

Lfc. ^7!)-?rf$18((m©S?| (Attfr) (f^B5 
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9 O ju mT-fcofc n-/V7V 

x 9 mm#zm< nmomz * 1 8 n mtBitjs 

lit, 4 6 1mm, *g#5 7. 5mm, 

t@ 1 5 i f 3 mm t f 1 5mm#ft 

-> *vmr©a« v - k i 9 ^s^s^ 

[0057] ±/<u— 9— 4 £ lt, # y ^U>-§g<D 

«#?LK^*I6 0. 5mm, 5 2 Ommtli Lit 

[0 0 5 8] (->y «ffio»S:) ±EASv— h 
•e 2 3 o °c 3 o ftMifcMejft $ & t~ , j&7jci£*i)£ 

4©>iT-ast, :Mtf^Mi$«i;i[iL 

1 K±ffl5|fe»K 6 Srff A 1 £ t'- 

x-O^LTiSl 7£tttt;fc„ tmi, l y y hA'Sfc 

OLiPF. iL i BFi &&*0. 9, 0. lmol 
Y t — h<D^fiJt^2 : 2 : 6f 

[0 0 5 9] i^td, ->-/V#J£r*MlJ{^ D ottfcTK y 7 s 



(7) #Bfl¥ 1 0-3 0 2 7 5 1 
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* *ix*:Jl*©K»#flc9, S6»#ff 9 « 
«HSSr*>f S^l 0, PTCPV^ll, jEWf^ft 

r ©itnfrroiggfT'u- h tJEffi y - K8 t £$gL 

fcc jE«y-K8tt» 3feiffi©ft^@i5 0. 2 5mmW 
-K8 3mmt45J:5CLfc. 

ft^iltei ©hp spiral, #io<TpmsMra 

(D-l) SrfEKLfc. 
10 [0 0 6 0] IEffiy-K8(;*5^T, 1&Wf--?2 1 CD 
^m^U2 1 a^t-hv— /U-fr-f, **L«#fijE«&' 
-hC-lfcR«tb-CjEa->-KC-2*ff-3fc. ffi 
if-7 p 2 1©S^S6mm CEffit ©Sft 9 g|S#) # 
L4 = 5mm, EStI4b^Mi ! lmm) 

JEfc. C-l, C3-C]ESy-K8©ft^S^0. 1 
mm t ft 5 £ 0 EHy - K 8 £#f 0 ft If T-tft** 
*uEffi->- HC- 4, C5&f£S!Lfc. rtvf>CD]Effi-> 
-hC-2*>t)C-5*ffiV^T«»D-l fcP«fcLT 
20 JttL^iimmD- 2fabD-5%i^fr 0 

[0061] r*Lbwm?ft-we*i5 0 0 ofi-fo^M 

U 1 0 5"CV2 BIBftffLfc*, fi»LTV^t»© 

ftOfiftfcH"**:. dWtftttn-PtLl 0 Oflfoi U 

[0 0 6 2] 
[*1] 









D-l 


0/5 0 0 0 


0/1 0 0 


D-2 


0/5 0 0 0 


1 0/1 0 0 


D- 3 


3/5 0 0 0 


0/1 0 0 


D-4 


1/5 0 0 0 


0/1 0 0 


D-5 


6/5 0 0 0 


0/1 0 0 



[0 0 6 3] [*1] Oft* J: 9 % m*D-l, D- 
3, D-4, D-5tt, lEffiU- K8(^)ilf-7 B 2 1 
O^J^n^C^^ofco m*D-2fi, »»t-^2 40 

1 £>$Hffi£P2 1 a5:L-h^U^ofcf:W:, 
1 0%<DWfo\z&\i^Xltmrr—'72 1 #«as;h/t ISo 
fc D ffi^x-T 0 2 l tf)$SSSB 2la^k-h v— yu-t 
fttf, «*D-1, D- 3-D- 5<£>i ? ^ v 

[0 0 6 4] *»D- 3, D-5f±, ^7 L ^7°2 1(0 

li^JCfco «*D-1, D-2, D-4(^)J;5t, 

«#,T-7 P 2 10ffiKffi8 a t^S$P8 b t^^fcSB 

ft (15mm) ^g^»»X-7°2 1 T^^ftltf, rt 50 



[0 0 6 5] S^D-4, D-5f± N JEtt!J-K8G>fl 
**SAS0. Immt/hStffcfcW:, rtSl5M*&LT 

»*a**u-c, fca^Lftfettsr 

K8tt, Wft(a!)MSlOh-7^^17 

tSttu rt«iffi»a«*c*i-<44 - «»d-i, d 

0. 15 — 0. 5mm^SlV\ 
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[0 0 6 6] 

[H 1 ] TEM-y- h i B&*#fc*Jgart-5 jE« 3 - K* 

IB2] *y i^g«*W>»rSB-e*>5. 

[EB 3 ] |fe»?-7 p T»«$ii,tE«i y - K©WfSiHt? 

[04] jE«^-hK:»»*ixfcI«y~K4r*i-0-C 

[ft-g-osaw] 
1 

2 £H 

3 IE® 



[Eli] 



* 

[0 2] 



(8) 

* 4 -fe/<U— 9 

5 T*M£tS« 

6 ±g|5^^S 

7 h 

8 3Ett V ~ K 
9 

10 «8BMr*-f 

i o a m-'&mfc 

1 0 b fgZlgilft: 
10 10c ffiiU^ 

11 PTC U 

13 SHP^+y:/ 
1 7 f — T-f 

1 8 mmm 

19 Affiy-K 

2 l Sir-/ 



0-302751 



14 



[13] 




21 

[04] 



21* 



3b 

-4- 



8b-- 



3a 21 

-hp 



L2 



d4 



V 



-LI- 



Si 



L3 



